# 3
DTV Reception Link Budgets for the High-VHF Band reception with a Low Noise Pre-amplifier and Rooftop Directional antenna

High VHF Budget: KTB, 6 MHz bandwidth = - 106.2 dBm
Rooftop, directive antenna Gain chs 7 – 13              4    dB

Downlead Loss chanels 7 – 13

           2.2 dB

Receiver Noise Figure



           7.7 dB

LNA Noise Figure
with FM Filter off
           1.5 dB

LNA Output VSWR



           1.25

LNA Gain




         15  dB

Receiver Noise

· 106.2 dBm + 7.7 dB = - 98.5 dBm

·  Rx Noise at LNA output port


  -98.5 dBm + 2.2 dB                = - 96.3 dBm = 2.3442 E – 10 milliwatts

LNA Noise, at  LNA output port

· - 106.2 dBm + 1.5 dB + 15 dB = - 89.7 dBm  = 1.0715 E -  9 milliwatts
Sky Noise


 – 106.2 dBm + 8 dB + 15 dB   = - 83.2 dBm = 4.7863 E – 9 milliwatts 

Total Noise at LNA output



    6.0922 E  - 9 milliwatts    

Total Noise at LNA output                    = - 82.15 dBm

Min. SNR ATSC Signal

   =    15.2   dBm

Min, Usable Signal power

At LNA output port


   = - 66.95 dBm

Gain, LNA



         15      dB

Min. Usable DTV Signal power 

from the antenna


   = - 81.95 dBm

Dipole Factor @ 194 MHz
         
       120.8   dB uV/m – dBm

Min. usable field strength

   = 38.85 dB uV/m (dipole antenna)

Antenna Gain



         4      dB


Min. usable field strength

Directional rooftop antenna
               = 34.85 dB uV/m

FCC equivalent for passive antenna      = 36       dB uV/m 

Correction to be applied to the Dipole Factor:


Add 20 Log [ 194 MHz / Fcenter of channel in MHz] to the Dipole Factor at 194 MHz  
This demonstrates that even with an active antenna, it will be very difficult to realize 

the High VHF Band coverage anticipated by the FCC in the light of Sky Noise. As 
Sky Noise is largely man-made, it is expected to gradually increase over the years.
#4.    DTV Reception Link Budget for UHF Signals with a Low Noise Pre-amplifier and a Rooftop Directional Antenna
Antenna Gain


 10     dB

Downlead Loss

   4.7  dB

Rx Noise Figure

   7.5 dB

LNA Noise Figure

   1.5 dB  with FM Filter OFF

LNA Output VSWR

   1.25

LNA Gain


 15  dB    with FM filter  OFF

Rx Noise

· 106.2 dBm + 7.7 dB 

=`  - 98.5 dBm

· Rx Noise at output of LNA

· - 98.5 dBm  + 4.7 dB              =    - 94.1 dBm

· LNA Noise at LNA output

· - 106.2 dBm = 1.5 dB + 15 dB     - 89.7 dBm

· Sky Noise at 615 MHz

· - 106.2 dBm + 1.6 dB + 15 dB     - 89.6 dBm

Total Noise at LNA output port            - 85.9 dBm  
Min. SNR ATSC signal

        15.2 dB 

Min usable ATSC Signal 

At LNA Output port


    -  70.72 dBm

LNA Gain



        15      dB

Min. Usable ATSC Signal power

At antenna terminals


      - 85.72 dBm

Dipole Factor @ 615 MHz

      130.80 dB uV/m - dBm


Min usable Field Strength


Dipole antenna

      - 45.1  dB uV/m

Antenna Gain



         10     dB

Min. usable field strength

Directional rooftop antenna

      - 35.1  dB uV/m

Note that this is an improvement of 6 dB over FCC Passive antenna model.

This is because Sky Noise is nearly negligible in the UHF Band.   

This model takes into account both Sky Noise and VSWR = 3 for both antenna and receiver.
Correction factor to be applied to the Dipole Factor for frequencies other than 615 MHz:

Add 20 Log [ 615 MHz / Fchannel center frequency MHz] 

    

